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the maximum bending stress may not occur at the point of the maximum bending 
moment. 


CONSTANT PARAMETER CRITERIA 


The principle defining a beam section for a constant bending stress follows directly 
from the elementary engineering formula MC/I = MJZ. For a given value of the 
maximum design stress cr m , the section modulus must vary in direct proportion to 
the bending moment 
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For a simple cantilever beam of rectangular cross section loaded at the free end, 
the following three alternatives are available for maintaining the constant bending 
stress [29]: 

Constant depth criterion 
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Constant proportions criterion 
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In Eq. (21.6), K = b/h , the parameter that is kept unchanged in setting out the 
variation in beam depth. The only real independent variable in the three cases above 
is an arbitrary distance x, measured from the loaded point. The corresponding 
design details are shown in Fig. 21.1. In the constant proportions design the section 
modulus varies as the cube of a dimension. 
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ANALYSIS OF TAPERED CANTILEVERS 

Rigorous analysis of end-loaded tapered cantilever beams [5] indicates that a small 
error is involved in calculating the maximum fiber stresses with the help of the 
engineering formula MC/I. The location of the maximum shear stresses is also 
affected by the taper, although this stress is seldom found to be critical. The 
factors of safety employed in design more than compensate for such discrepancies. 

The calculation of the deflection in beams where the moment of inertia varies 
from one section to another can be a tedious procedure. The two general equations 



